The transferrin receptor genes of Trypanosoma equiperdum are less diverse in their transferrin binding site than those of the broad-host range Trypanosoma brucei.
Trypanosoma brucei and T. equiperdum infect the mammalian bloodstream and tissues. T. brucei is transmitted by tsetse flies between an extremely large range of mammals in sub-Saharan Africa. In contrast, T. equiperdum is restricted to equines, where it is transmitted as a venereal disease. Both species evade immune destruction by changing their variant surface glycoprotein (VSG), encoded in a telomeric VSG expression site. T. brucei has about 20 VSG expression sites, and it has been proposed that their genetic diversity plays a role in host adaptation. Two expression site-associated genes ESAG6 and ESAG7, encode variable transferrin receptor subunits allowing trypanosomes to internalize polymorphic transferrin molecules from different mammals. We investigated if there was a correlation between the size of the trypanosome host range and the degree of ESAG6 genetic diversity. Both T. equiperdum and T. brucei appear to have approximately similar numbers of ESAG6, however, the genetic diversity of the ESAG6 family varies in the two species. We sequenced 114 T. equiperdum ESAG6 genomic clones, resulting in the isolation of 10 T. equiperdum ESAG6 variants. The T. equiperdum ESAG6 genes were less genetically diverse than those of T. brucei in regions known to play a role in transferrin binding. This indicates that ESAG6 genetic diversity playing a role in host adaptation could have been lost in the absence of selection pressure. There was also evidence of positive selection ( d(N) /d(S) = approximately 5) acting on other ESAG6 regions not involved in transferrin binding, perhaps due to antigenic variation of these surface molecules.